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(54) METHOD AND DEVICE FOR CONTROLLING MOVING ROBOT AND RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a robot to adapt itself 
flexibly to different work places and to increase the readout speed 
of a control rule. 

SOLUTION: Control rule numbers corresponding to a control 
rule one to one for enery pixel are determined and read in a 
control rule data array for every pixel, to generate map 
j information wherein the control rules regarding movement for 
every specified area are described (S2). The command position of 
a moving robot is generated (S3) from its current position and an 
operation instruction to the moving robot, coordinates of the 
command position on an X-Y coordinate system are found, and a 
control rule is read out (S4) by matching the control rule number 
of the corresponding coordinates in the control rule data array 
against a number-control rule corresponding table showing the 
corresponding relation between the control rule numbers and 
control rules corresponding to the control rule numbers, thereby 
controlling the movement of the robot according to the control 



rule. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the map information which defined the control law about 
migration for every predetermined field, and relates to the migration control technique of the mobile robot 
which performs migration control based on map information 
[0002] 

[Description of the Prior Art] As a mobile robot's migration control unit, a field is defined as a geometric 
graphic form, it has the map information which defined the control law for every field and there is a 
migration control unit of the mobile robot which performs a penetration judging (it judges analytically 
whether it enters in the graphic form) based on the mathematical description of a graphic form of definins a 
field etc. 6 

[0003] In this mobile robot's migration control device, the image data of the image of the travelling direction 
caught with a mobile robot's television camera is processed, the geometric description is extracted and the 
map information which defined the control law for every description of this geometric description and the 
geometric graphic form set up beforehand is compared, and let the control law of the nearest geometric 
graphic form be the control law of the travelling direction caught with that television camera 
[0004] 

[Problem(s) to be Solved by the Invention] When making it correspond to two or more work sites 
conventionally as mentioned above, the image data of the travelling direction caught with a mobile robot's 
television camera was processed, the geometric description was extracted, the map information which 
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defined the control law for every description of this geometric description and the geometric graphic form set 
up beforehand was compared, and the control law of the nearest geometric graphic form was made into the 
control law of the travelling direction caught with that television camera. Therefore, processing the image 
data of the travelling direction caught with a mobile robot's television camera, and extracting the geometric 
description took time amount, and the processing which compares the map information which defined the 
control law further for every description of this geometric description and the geometric graphic form set up 
beforehand had taken time amount. 

[0005] Moreover, in order to enable it to correspond to the work site where many differ, a setup of the 
control law over the description of a geometric graphic form had to be increased, therefore, the map 
information and the geometric description of the image data of a travelling direction of having many 
descriptions of a geometric graphic form more were compared, about processing of a judgment of a control 
law, when there was no line, it did not become, but processing of a judgment of a control law took time 
amount further. 

[0006] Thus, when processing which time amount requires was performed, in order to always apply a control 
law, there was a trouble of being hard to obtain sufficient read-out rate. Moreover, since the map information 
and the geometnc description of the image data of a travelling direction of having two or more descriptions 
of a geometnc graphic form were compared and the judgment of a control law was processed, when the 
number of the defined fields increased, further, time amount bonowed from processing of a judgment of a 
control law, and there was a trouble that a read-out rate will become slow. 

[0007] The technical problem of this invention is gathering the read-out rate of a control law while enabling 

it to correspond to two or more different work sites flexibly 

[0008] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, the map information which described the control law about migration of a mobile robot for every 
predetermined field with the map information creation means is created. 

[0009] A control-law read-out means generates the command location which is a location which a mobile 
robot moves to a degree from the instruction of operation to a mobile robot's transit cunent position and a 
mobile robot, and the control law of the location corresponding to this command location is read from said 
map information. 

[0010] It can respond to two or more work sites, without performing special processing by preparing map 
information for every work site, since migration of a mobile robot is controlled by the migration robot 
control means based on the control law read with the instruction of operation from the operation section, and 
said control-law read-out means. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the operation gestalt of 
this invention. The operation gestalt of this invention determines the control-law number which corresponds 
by 1 to 1 as a control law for every pixel, is reading the control-law number into a control-law data anay for 
every pixel, and creates the map information which described the control law about migration for every 
predetermined field. 

[0012] The command location which is a location which a mobile robot moves to a degree is generated from 
the instruction of operation to a mobile robot's transit cunent position and a mobile robot, the coordinate on 
X-Y coordinate system of the command location is searched for, and the control-law number of the 
coordinate to which a control-law data array corresponds is read. 

[0013] And it refers to the number-control-law conversion table showing the conespondence relation of the 
control law corresponding to a control-law number and a control-law number for the control-law number a 
control law is read, and migration of a mobile robot is controlled based on the control law. 
[0014] It explains referring to drawing 1 about the whole control unit configuration of the mobile robot of 
the operation gestalt of this invention. Especially CPU2 performs required processing in this mobile robot's 
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29 control unit 1 based on the currency information of the instruction of operation and mobile robot from the 
operation section 9 by the program memorized by record-medium 2a of the exterior with which the storage 
which is not illustrated is equipped, or ROM5, using VRAM3 and RAM4. 

[0015] The transit mechanical component 6 operates based on the control parameter of the control law in the 
current position of the mobile robot 29 from the transit actuation instruction generated based on the 
instruction of operation from the operation section 9, and CPU2. 

[0016] A manipulator 7 operates based on the control parameter of the control law in the current position of 
the mobile robot 29 from the instruction of operation and CPU2 from the operation section 9. The monitor 
camera 8 catches the image of a mobile robot's 29 travelling direction, and a monitor TV 10 projects the 



- [0017] If the operation section 9 is operated while a worker looks at the image projected on the monitor TV 
10, it will transmit the instruction of operation according to an actuation situation to CPU2, a mechanical 
component 6, and a manipulator 7. 

[0018] Below, it explains, referring to drawing 2 about outline actuation of the control unit 1 of the mobile 
robot 29 of the operation gestalt of this invention. Drawing 2 is drawing showing a mobile robot's 29 control 
unit 1 , and the whole operation section 9 configuration. 

[0019] The image caught with a mobile robot's 29 television camera 8 is projected on a monitor TV 10 If a 
worker 21 operates the operation section 9, looking at the image, an instruction of operation will be 
transmitted to the walkie-talkie 23 with which the instruction of operation according to an actuation situation 
is built m the mobile robot 29 through the walkie-talkie 22 from the operation section 9. 
[0020] The instruction of operation transmitted to the walkie-talkie 23 built in the mobile robot 29 is 
transmitted to the transit control section 24 and the manipulator-control processing section 27, and control 
processing based on the instruction of operation is performed. 

[0021] In addition, when the same time amount as time amount until a command location asks for a 
command location from the current position and an instruction of operation, it reads the control parameter of 
a control law based on the command location and the control parameter is transmitted to the transit control 
section 24 and a manipulator 7 passes, it is the location in which a mobile robot 29 is located, and let each 
pixel of map information be a very small thing compared with a mobile robot 29. 
[0022] Moreover, the transit control section 24 generates the command positional information of the 
command location which is a location which a mobile robot 29 moves to a degree from the transit currency 
information which is the information on a mobile robot's 29 current position transmitted from the transit 
mechanical component 6, and an instruction of operation. The generated command positional information is 
transmitted to the control-law read-out processing section 25. 

[0023] Based on command positional information, from the map information storage section 26 the 
control-law read-out processing section 25 reads the manipulator control parameter, transit control parameter 
and interlocking class of control law, transmits a manipulator control parameter to the manipulator-control 
processing section 27, transmits a transit control parameter to the transit control section 24, and transmits an 
interlocking class to the interlocking processing section 28 respectively. 

[0024] The manipulator-control processing section 27 transmits the current status information of a 
manipulator 7 to the interlocking processing section 28 while controlling actuation of a manipulator 7 based 
on an instruction of operation and a manipulator control parameter. 

[0025] The interlocking processing section 28 transmits interlocking data to the transit control section 24 
based on an interlocking class and the current condition of a manipulator 7. The transit control section 24 
performs transit control based on an instruction of operation, a transit control parameter, and interlocking 
data. 6 

[0026] In addition, the transit control section 24, the control-law read-out processing section 25, and the 
manipulator-control processing section 27 express virtually the function in which CPU2 is realized by 
performing the program stored in record-medium 2a or ROMS, and the map information storage section 26 



expresses virtually the function realized by VRAM3. 

[0027] Below, detailed actuation of the operation gestalt of this invention is explained, referring to drawing 
11 from drawing 3 . The actuation by the whole control unit 1 of the mobile robot 29 of the operation gestalt 
of this invention is explained. 

[0028] Drawing 3 is the flow chart of the migration robot control processing by the operation gestalt of this 
invention performed by performing the program in which CPU2 was stored in record-medium 2a. 
[0029] First, by actuation of the operation section 9, if it is creation of new map information, since map 
information will be created, it judges whether it is creation of map information (SI), and map information is 
created (S2). 

[0030] The detail of the creation procedure of map information is explained referring to drawing 4 and 
drawing 5 . Drawing 4 is the flow chart of map information creation processing, and drawing 5 is drawing 
having shown the creation procedure of map information. It explains making drawing 4 and drawing 5 
correspond. 

[0031] Before explaining the creation procedure of map information, every convention when controlling the 
room arrangement and mobile robot 29 of a work site which create as an example of the creation procedure 
of map information is described. 

[0032] The room arrangement of the work site 41 to be created as an example of the creation procedure of 
map information from now on has a machine tool A42 and a machine tool B43, and a mobile robot 29 shall 
sample the work piece processed with the machine tool B43 according to operation of a worker 21 in the 
direction of an arrow head 49, and shall insert into a machine tool A42 in the direction of an arrow head 50. 
A rolling fire door 44 shall be between a machine tool A42 and a machine tool B43, and the rolling fire door 
44 shall usually be opened. Moreover, the work site 41 shall be surrounded with the wall in the surroundings, 
and shall have a door 48. In addition, the location in the detection system of a mobile robot's 29 command 
location shall be expressed on the wall of a work site 41 , and the rectangular coordinate system which has an 
axis of coordinates in parallel. 

[0033] Moreover, when you control migration of a mobile robot 29 in a work site 41, suppose that there are 
every following conventions. 

** The perimeter of a wall and a machine must run slowly. 

** A manipulator 7 must be contracted when escaping from a narrow location. 

** Don't advance around a door 48. Moreover, don't advance into a machine and a rolling fire door 44. 
[0034] A control law is decided on the location which applies every convention, respectively as the 
low-speed travel corridor 45 (it corresponds to ** for every convention), the manipulator actuation improper 
field 46 (it corresponds to ** for every convention), and a penetration improper field 47 (it corresponds to ** 
for every convention). In addition, the manipulator actuation improper field 46 shall perform low-speed 
transit for simplification. 

[0035] The creation procedure of map information is explained the above condition. First, the location which 
applies every convention is distinguished, respectively as the low-speed travel corridor 45, the manipulator 
actuation improper field 46, and a penetration improper field 47, and the drawing field 52 is determined 
(SI 1). Let magnitude of the drawing field 52 be as large a thing as for the field in which a control law is 
different to be pushed aside. Moreover, it becomes the magnitude of a control-law data array which the 
number of pixels in every direction in the drawing field 52 mentions later. 

[0036] The line and parting line 51 which divide the drawing field 52 into the field to which control laws 
differ like drawing.! (b) next are drawn (S 1 2). The drawing color of a parting line 5 1 is made into a different 
thing from the continuous tone color mentioned later. 

[0037] About each field divided by the parting line 51, as shown in drawing 5 (c), the point 53 of the 
arbitration in a field is specified (SI 3), and as shown in drawing 5 (d), it smears away by the color showing 
the control law in the field (S 14). In addition, since the location of drawin g 5 (c) passes between a machine 
tool B43 and walls and between a rolling fire door 44 and a wall, it will pass through a narrow location and 
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** is applied the whole constraint when controlling a robot. Therefore, it becomes the manipulator actuation 
improper field 46, and is smeared away by the color of the control law applied to this manipulator actuation 
improper field 46. 

[0038] The colors showing a control law are a control law and a color which corresponded by 1 to 1, and are 
tested by comparison and changed into the control-law-color conversion table which is not illustrated 
especially. Moreover, since continuous tone is the same method as the continuous tone on general video 
memory, it omits explanation here. By processing this continuous tone, the data of the array corresponding to 
the point in each field serve as a number of a control law. 
[0039] In addition, the boundary of continuous tone is defined as follows. 

- Up to a parting line 5 1 (a parting line 5 1 is included). 

- Up to the edge of the drawing field 52 (an edge is included). 

- Up to the point which is except the above and is not what the data of the array corresponding to the point 
express those without constraint to (the point is not included). 

[0040] And a color is changed into a control-law number for each point in the drawing field 52, and map 
information can be created by reading into the control-law data array corresponding to a work site 41 (SI 5). 
It returns to explanation of whole actuation of the control unit 1 of the mobile robot 29 of the operation 
gestalt of this invention. 

[0041] Next, it asks for the command location which is a location where a mobile robot 29 advances next 
from a mobile robot's 29 transit currency information, and the instruction of operation from the operation 
section 9 (S3). And the control law in the command location called for by processing of step S3 is read. 
[0042] It explains referring to drawing 6 and drawing 7 about the detail of read-out processing of a control 
law. Drawing 6 is the flow chart of control-law read-out processing, and drawing 7 is drawing showing 
read-out of the control law from map information. 

[0043] First, the control-law read-out processing section 25 decomposes the command positional information 
from the transit control section 24 into Y-axis command positional information and X-axis command 
positional information (S21). The value of the integer showing the coordinate location of Y-axis command 
positional information and X-axis command positional information The value of the Y-axis of the 
control-law data array 62 corresponding to the ratio [ as opposed to the maximum of the Y-axis command 
location of Y-axis command positional information for conversion to (it is hereafter called a suffix) ] of the 
value of the Y-axis command location of Y-axis command positional information is calculated as a 
coordinate value jy of a Y-axis command location. Moreover, it carries out by the things (rounding off, 
cut-off, etc.) for which the value of the X-axis of the control-law data array 62 corresponding to the ratio of 
the value of the X-axis command location of X-axis command positional information to the maximum of the 
X-axis command location of X-axis command positional information is calculated as a coordinate value ix of 
an X-axis command location, and is integer-ized (S22). 

[0044] The control-law number which expresses the control law of the coordinate from the coordinate Dij63 
corresponding to the suffix for which it asked by processing of step S22 is read into the control-law read-out 
processing section 25 from the map information storage section 26 (S23). 

[0045] The control-law number is checked with the number-control-law conversion table 64, and it asks for 
the control parameter of the control law corresponding to a control-law number. In addition, the 
number-control-law conversion table 64 is a table which uses a control-law number and the train of a 
corresponding control parameter as an element. 

[0046] Here, an example of the number-control-parameter conversion table showing correspondence of the 
control parameter of a control-law number and a control law is shown in drawi ng 8 . A control parameter has 
a manipulator control parameter, a transit control parameter, an interlocking class, etc. 
[0047] A manipulator control parameter is transmitted to the manipulator-control processing section 27, is a 
parameter which controls actuation of a manipulator 7, and has of operation good / improper flag and 
manipulator operating range. 
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[0048] A transit control parameter is transmitted to the transit control section 24, is a parameter which 
controls actuation of the transit mechanical component 6, and has transit good / improper flag, actuation 
good / improper flag, and full speed. 

[0049] If an interlocking class is transmitted to the interlocking processing section 28 and has interlocking it 
will forbid actuation of the manipulator-control processing section 27, and will transmit a transit restraining 
order to the transit control section 24 based on the current condition of a manipulator 7, and will stop the 
transit mechanical component 6. 

[0050] It returns to explanation of whole actuation of the control unit 1 of the mobile robot 29 of the 
operation gestalt of this invention. Next, based on the manipulator control parameter transmitted from the 
control-law read-out processing section 25, a transit control parameter, and an interlocking class, actuation of 
a manipulator 7 and the transit mechanical component 6 is controlled (S5). It explains referring to drawing 
J_l from drawing 9 about control processing of actuation of a manipulator 7 and the transit mechanical 
component 6. 

[0051] In performing control processing as an example of control of actuation of a manipulator 7 and the 
transit mechanical component 6, it explains as what has the constraint on the following actuation as a control 
law. 

(A) Forbid actuation of a manipulator 7 by the location. Moreover, while the manipulator 7 had been 
extended, it forbids advancing into the location (manipulator actuation improper field 46). 

(B) A location restricts a mobile robot's 29 travel speed (low-speed travel corridor 45). 

(C) A location restricts the operating range of a mobile robot's 29 manipulator 7 (manipulator degeneration 
operating range). 

(D) Forbid a mobile robot's 29 penetration by the location (penetration keepout area). 

(E) By the location, forbid a halt by instruction of a mobile robot 29 of operation, and forbid actuation on 
that spot (actuation keepout area). 

[0052] In order to realize said control law, it is realizable by setting up a control parameter as follows 

(a) Let a manipulator actuation improper field 46 interlocking class be those with interlocking. 

(b) Set up low the full speed of a low-speed travel corridor 45 transit control parameter. 

(c) Set up manipulator operating range narrowly by the manipulator degeneration operating-range 
manipulator control parameter. & 

(d) Suppose that transit is impossible by the penetration keepout area transit control parameter 

(e) Make the control parameter of an actuation keepout area manipulator control parameter of operation 
impossible [ actuation of the actuation control parameter of improper one of operation and a transit control 
parameter ]. 

[0053] First, it explains, referring to the flow chart of the control processing of a manipulator 7 based on the 
manipulator control parameter of drawing 9 about the control processing of a manipulator 7 based on a 
manipulator control parameter. 

[0054] First, it judges whether there is any instruction of a manipulator 7 of operation (S31) If there is an 
instruction of a manipulator 7 of operation (YES), of operation good / improper flag will judge whether it is 
1 (S32). 

[0055] If there is no instruction of a manipulator 7 of operation, actuation of (NO) and a manipulator 7 will 
be suspended (S35). Of operation good / improper flag judges whether it is "1" (S32), and if of operation 
good / improper flag can be operated by the manipulator 7 " 1 ", it will judge next whether there is any 
restraining order of the manipulator 7 by interlocking of operation (S33). 

[0056] If a mobile robot's 29 command location becomes except an actuation keepout area, of operation good 
/ improper flag will be set to "1" (actuation is possible) (YES). If a mobile robot's 29 command location is an 
actuation keepout area, of operation good / improper flag will be set to "0", and will suspend actuation of a 
manipulator 7 based on (NO) and the instruction of a manipulator 7 of operation (S35). 
[0057] It will judge whether there is any restraining order of the manipulator 7 by interlocking of operation 
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(S33), and if a mobile robot's 29 command location is not the manipulator actuation improper field 46, there 
is no restraining order of the manipulator 7 by interlocking of operation, it will be in the operating range 
specified in the manipulator operating range of a manipulator control parameter based on the instruction of a 
manipulator 7 of operation, and a manipulator 7 will be operated (S34). In addition, if the operating range of 
a manipulator 7 is not restricted by manipulator operating range, a manipulator 7 is operated based on the 
instruction of a manipulator 7 of operation (S34). 

[0058] If a mobile robot's 29 command location becomes manipulator actuation improper field 46, there will 
be a restraining order of the manipulator 7 by interlocking of operation, and actuation of a manipulator 7 will 
be suspended based on a restraining order of operation (S35). 

[0059] It is in the operating range specified in the manipulator operating range of a manipulator control 
parameter based on the instruction of a manipulator 7 of operation when a mobile robot's 29 command 
location became by the above processing except the actuation keepout area, and a manipulator 7 can be 
operated, and if a mobile robot's 29 command location is an actuation keepout area, actuation of a 
manipulator 7 is controllable as the actuation of a manipulator 7 based on the instruction of a manipulator 7 
of operation is forbidden. Moreover, if a mobile robot's 29 command location becomes manipulator actuation 
improper field 46, actuation of a manipulator 7 is controllable as actuation of a manipulator 7 is suspended 
based on the restraining order of the manipulator 7 by interlocking of operation. 

[0060] Below, it explains, referring to the flow chart of the control processing of the transit mechanical 
component 7 based on the transit control parameter of drawing 10 about the control processing of the transit 
mechanical component 7 based on a transit control parameter. 

[0061] First, a mobile robot's 29 command location is an actuation keepout area, and in order that actuation 
on that occasion may judge whether it is prohibition, actuation good / improper flag judges whether it is " 1 " 
(S41). 

[0062] If a mobile robot's 29 command location is an actuation keepout area, actuation good / improper flag 
will be set to "0" (actuation is impossible), and actuation will be forbidden on that spot (S43). If a mobile 
robot's 29 command location is not an actuation keepout area, since actuation good / improper flag can be set 
to "1" (actuation is possible) and can run based on the instruction of operation from the operation section 9, 
the instruction of operation from the operation section 9 judges whether it is a halt (S42). 
[0063] If an instruction of operation is a halt (YES), since the worker 21 operated the operation section 9 
intentionally and stopped the mobile robot 29, the transit mechanical component 6 will be stopped according 
to an instruction of operation, and a mobile robot 29 will be suspended (S48). 

[0064] If an instruction of operation is transit, before making the transit mechanical component 6 drive based 
on (NO), an instruction of operation, and a transit control parameter, it judges whether transit is good (S44). 
If a mobile robot's 29 command location is a penetration keepout area, transit good / improper flag will be set 
to "0" (transit is impossible), will stop the transit mechanical component 6, and will suspend a mobile robot 
29 (S48). 

[0065] If a mobile robot's 29 command location is not a penetration keepout area, since transit good / 
improper flag can be set to " 1 " (transit is possible) and can run based on the instruction of operation from the 
operation section 9, before making the transit mechanical component 6 drive based on an instruction of 
operation and a transit control parameter, it judges [ whether there is any transit halt by interlocking, and ] 
further (S45). 

[0066] If the transit stop instruction by interlocking occurs (YES), the transit mechanical component 6 will 
be stopped and a mobile robot 29 will be suspended (S48). If there is no transit stop instruction by 
interlocking, the transit full speed of (NO) and a transit control parameter will be checked (S46), and based 
on the instruction of operation from the operation section 9, it runs within transit full speed (S47). 
[0067] In addition, a mobile robot's 29 command location is located in the manipulator actuation improper 
field 46, and the transit stop instruction by interlocking is transmitted to the transit control section 24 from 
the interlocking processing section 28, when it is in the condition in which the manipulator 7 was extended. 



[0068] If it is in the condition in which a mobile robot's 29 command location was located in the manipulator 
actuation improper field 46, and the manipulator 7 was extended by the above processing If it is an actuation 
keepout area, when transit is suspended with interlocking, it will suppose that transit is impossible, using 
transit good / improper flag as "0" if it is a penetration keepout area, and there is an instruction of operation 
moreover, transit good / improper flag - "1" (transit is possible) - if it becomes, actuation can be made 
improper, being able to use actuation good / improper flag as "0." 

[0069] Below, it explains interlocking [ which is applied by the control processing of the manipulator-control 
processing section 27 based on said manipulator control parameter, and the control processing of the transit 
mechanical component 7 based on said transit control parameter ]. 

[0070] It explains referring to the flow chart of the interlocking processing of the interlocking processing 
section 28 based on the interlocking class of drawing 1 1 about the detail of interlocking. 
[0071] If INTAROKKUFURAGU which is a flag which shows that interlocking is interlocking [ of the 
interlocking class of control parameter ] judges whether it is " 1 " (S5 1) and a mobile robot's 29 command 
location is located in the manipulator actuation improper field 46, INTAROKKUFURAGU will be set to " 1 " 
(YES) and will transmit a manipulator actuation restraining order to the manipulator-control processing 
section 27 (S52). 

[0072] furthermore, INTAROKKUFURAGU - " 1 " - if a manipulator 7 becomes while the manipulator 7 
had been extended, and ****** was judged (S53) and had been extended when becoming (YES), a transit 
restraining order will be transmitted to the transit control section 24 (S54). 

[0073] If a mobile robot's 29 command location is located in the manipulator actuation improper field 46, 
even if there is an instruction of a manipulator 7 of operation by the above processing, a manipulator 
actuation restraining order is transmitted to the manipulator-control processing section 27 by interlocking, 
and actuation of a manipulator 7 can be forbidden. Moreover, while the manipulator 7 had been extended, 
even if it is going to advance into the manipulator actuation improper field 46, a transit restraining order is 
transmitted to the transit control section 24 by interlocking, and it can stop in the location. 
[0074] As mentioned above, according to a mobile robot's 29 command location, and the condition of a 
manipulator 7, a manipulator 7 and the transit mechanical component 6 can be controlled based on the read 
control law, and migration of a mobile robot 29 can be controlled. 

[0075] Therefore, if the map information 61 is created according to a mobile robot's 29 work site 41 Since 
the control law of a mobile robot's 29 command location can be read and a mobile robot 29 can be controlled 
based on the control law from the created map information 61 It is not hard being said that the read-out rate 
for the read-out time amount of a control law not changing, but the processing time becoming long in order 
to perform special processing like before, and always applying a control law to a mobile robot 29 is obtained 
[0076] Moreover, if the map information 61 is created, the mobile robot 29 corresponding to two or more 
work sites 41 is realizable. In addition, this invention is not only restricted to a mobile robot as showed 
drawi "g 2 ' but a manipulator may apply it to the mobile robot which transmits an instruction of operation 
with the mobile robot which has more than one, a cable, etc. 

[0077] In the operation gestalt of this invention moreover, as record-medium 2a As shown in drawing 12 , 
for example, a CD-ROM disk and a floppy disk, Furthermore, the MO disk, DVD-ROM disk which are not 
illustrated especially, Or the portable storages 76, such as a RBVIU BAL disk, and the storage 74 of the 
program server 73 connected through the network circuit 75 from the computer 71 containing CPU2, Or the 
store 72 (RAM and hard disk) which computer 7 1 self has is contained 
[0078] 

[Effect of the Invention] As mentioned above, as explained, while according to this operation gestalt the map 
information which described the control law about migration for every predetermined field is created and the 
mobile robot is moving Generate a command location from the instruction of operation to a mobile robot's 
current transit location and a mobile robot, and the control law of the location of the map information 
corresponding to the command location is read. Since migration of a mobile robot is controlled based on the 
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instruction of operation and control law from a control unit, if only it creates the map information which 
described the control law, it can ask for a mobile robot's migration rule in two or more work sites, without 
performing special processing. 

[0079] Moreover, since the processing which searches for the control law about migration of a mobile robot 
does not change even if a work site changes, the processing time becomes long, a read-out rate does not 
become slow, and sufficient read-out rate can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 J It is the block diagram showing the circuitry of the operation gestalt concerning this invention. 

[Drawing 2] It is drawing showing the whole control unit configuration of the mobile robot of this invention. 

[Drawing 3] It is a flow chart explaining migration robot control processing of this invention. 

[Drawing 4] It is a flow chart explaining map information creation processing of this invention. 

[Drawing 5] It is drawing showing the creation procedure of map information. 

[Drawing 6] It is a flow chart explaining control-law read-out processing of this invention. 

[Drawing 7] It is drawing showing read-out of the control law from map information. 

[Drawing 8] It is drawing showing an example of a number-control-law parameter conversion table. 

[Drawing 9] It is a flow chart explaining the control processing of a manipulator based on the manipulator 

control parameter of this invention. 

[Drawing 10] It is a flow chart explaining the control processing of a transit control section based on the 
transit control parameter of this invention. 

[Drawing 11] It is a flow chart explaining the interlocking processing based on the interlocking class of this 
invention. 

[Drawing 12] It is drawing showing the example of the record medium which the computer of this invention 
can read. 

[Description of Notations] 

1 Control Unit 

2 CPU 

2a Record medium 

3 VRAM 

4 RAM 

5 ROM 

6 Transit Mechanical Component 

7 Manipulator 

8 Monitor Camera 

9 Operation Section 

10 Monitor TV 

21 Worker 

22 Walkie-talkie 

23 Walkie-talkie 

24 Transit Control Section 

25 Control-Law Read-out Processing Section 

26 Map Information Storage Section 

27 Manipulator-Control Processing Section 

28 Interlocking Processing Section 

29 Mobile Robot 
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41 Work Site 

42 Machine Tool A 

43 Machine Tool B 

44 Rolling Fire Door 

45 Low-speed Travel Corridor 

46 Manipulator Actuation Improper Field 

47 Penetration Improper Field 

48 Door 

49 Arrow Head 

50 Arrow Head 

51 Parting Line 

52 Drawing Field 

53 Point of Arbitration 

61 Map Information 

62 Control-Law Data Array 

63 Coordinate Dij 

64 Number-Control-Law Conversion Table 

71 Computer 

72 Storage 

73 Program Server 

74 Storage 

75 Network Circuit 

76 Portable Record Medium 



CLAIMS 



[Claim(s)] 

[Claim 1] The control approach of the mobile robot which characterizes by what the map information which 
described the control law about migration of a mobile robot for every predetermined field creates the 
command location which is the location which a mobile robot moves to a degree generates from the 
instruction of operation to a mobile robot's transit current position and a mobile robot, the control law of the 
location corresponding to this command location reads, and migration of a mobile robot controls for from 
said map information based on the instruction of operation and said control law which read from the 
operation section. 

[Claim 2] Said map information is the control approach of the mobile robot according to claim 1 
characterized by being the control-law data array which is the two-dimensional array of the control-law 
number to which a drawing field corresponds to the whole work site, and two or more pixels which 
constitute the drawing field correspond by the control law and 1 to 1. 

[Claim 3] The control approach of the mobile robot according to claim 2 characterized by drawing the 
parting line which divides said drawing field for every field where control laws differ, and dividing said 
drawing field for every field where control laws differ when creating said map information 
[Claim 4] The control approach of the mobile robot according to claim 3 characterized by smearing away a 
field by color which is different for every control law in said map information divided by the parting line 
when creating said map information. 

[Claim 5] The control approach of the mobile robot according to claim 4 characterized by creating said map 
information by changing the color of each of said pixel into a control law and the control-law number which 
corresponds by 1 to 1, and reading into a control-law data array. 



[Claim 6] The control approach of the mobile robot according to claim 2 characterized by reading the 
control-law number of the coordinate to which said command location is decomposed into the coordinate of 
the X-axis and a Y-axis, it decomposes into an X-axis command location and a Y-axis command location 
further, respectively, and a control-law data array corresponds in quest of the coordinate on X-Y coordinate 
system. 

[Claim 7] The control approach of the mobile robot according to claim 2 which has a number control-law 
conversion table showing the correspondence relation of the control law corresponding to a control-law 
number and a control-law number, and is characterized by searching for said control law by checking said 
read control-law number with this number control-law conversion table. 

[Claim 8] A map information creation means to create the map information which described the control law 
about migration of a mobile robot for every predetermined field, The control-law read-out means which 
generates the command location which is a location which a mobile robot moves to a degree from the 
instruction of operation to a mobile robot's transit current position and a mobile robot, and reads the control 
law of the location corresponding to this command location from said map information, The control unit of 
the mobile robot characterized by having a migration robot control means to control migration of a mobile 
robot based on the control law read with the instruction of operation from the operation section, and said 
control-law read-out means. 

[Claim 9] Said map information is the control unit of the mobile robot according to claim 8 characterized by 
the drawing field serving as a control-law data array which is the two-dimensional array of the control-law 
number to which it corresponds to the whole work site and two or more pixels which constitute the drawing 
field correspond by the control law and 1 to 1 . 

[Claim 10] Said map information creation means is the control unit of the mobile robot according to claim 9 
characterized by drawing the parting line which divides said drawing field for every field where control laws 
differ, and dividing said drawing field for every field where control laws differ. 

[Claim 1 1] Said map information creation means is the control unit of the mobile robot according to claim 10 
characterized by performing continuous tone of a field by color which is different for every control law in 
said map information divided by the parting line. 

[Claim 12] Said map information creation means is the control unit of the mobile robot according to claim 1 1 
characterized by creating said map information by changing the color of each of said pixel into a control law 
and the control-law number which corresponds by 1 to 1, and reading into a control-law data array. 
[Claim 13] Said control-law read-out means is the control unit of the mobile robot according to claim 9 
characterized by decomposing said command location into the coordinate of the X-axis and a Y-axis, 
decomposing into an X-axis command location and a Y-axis command location further, respectively, and 
reading said control-law number of a control-law data array in quest of the coordinate on X-Y coordinate 
system. 

[Claim 14] Said control-law read-out means is the control unit of the mobile robot according to claim 9 
which has a number control-law conversion table showing the correspondence relation of the control law 
corresponding to a control-law number and a control-law number, and is characterized by searching for said 
control law by checking said read control-law number with this number control-law conversion table. 
[Claim 15] The function which creates the map information which described the control law about migration 
for every predetermined field, The function which generates the command location which is a location which 
a mobile robot moves to a degree from the instruction of operation to a mobile robot's transit current position 
and a mobile robot, and reads the control law of the location corresponding to this command location from 
said map information, The record medium with which the program for making a computer perform the 
function which controls migration of a mobile robot based on the instruction of operation and said read 
control law from the operation section was memorized in the format in which the read of said computer is 
possible. 
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Sfr*WWt5 (S 3 2) o 

[0 0 5 5] vmf3.U-^7©iftft^A^l>JS:^lf 
(NO) . V-^aU-*7 0ft^*fPltf 5 (S3 
5) o ftf^Rl/^RT^^y^ "1" ^5^*WWfL (S 
3 2), Hl^Rl/^RT7^^ " 1 " T'V-fcTaU-* 

If a 7 ©ft^±^W*5A^J»f-r5 ( S 3 

3) o 

[00 5 6]»^7h2 9©»^»t>t*ft3t±fi 

miwzziz. wm/?m-7 s 7>m " 1 - (ttjf^n 

£ft§ (YES) o &Wlvtfv h 2 9 tf>J§^fiEgtf«ft 
&±g8sK45fcl!\ HrffRl/^Rl77^ "0" i:ft9 

(NO) , V-e^U-^7©ij^^»^tV-lf 
a.V-Z7V>mft*WitT 3 (S3 5)o 

[0 0 5 7] -0^-n-y^t«fc5V^eaU-^7© 
Hlff»[±Kfr^*«3M»J»rLT (S3 3) x gfftD^-j; 
h 2 9 0f^fitiiA^V- If a b-^Sft^pl8J«4 6 7? 
ft^ftSff, f y£-P-v£tCj:5V- fcfaU-* 7® 
i&ftgifctSMNift^ v-fcfaU-*7©i&fti§Mteg 

v - if zl is- z wm*=7 * - * ov - e i u- 
ftiEHT-ii^sn^ii^iBHrtTv- if a v-$ 7*m 
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fFTS (S3 4) 0 v-tfaU-^ifj^lEHlcj; 

If, V-lfaU-*7<D»rfNrM*£S^£v-lfaU- 
Z7*mrPt% (S 3 4) 0 

[0 0 5 8] &fjP5}?y h 2 9©|^gA^lial/ 
-*fttt*PJWW4 6 46fcr, -O^-P-y^tCcfcSV 
- If a U- * 7 ©ftf^Ji^^fe 0 , ft^^ih^t 
m-3$'?-\£- L ]sSii7omft%&±-?Z (S35) 0 
[0 0 5 9]«±«ia^ &S&n#y h 2 9©}g 
10 ^ffiH3WftffSI±lB«a^ft6tf , V- If a 7<D 

U-$ 7*»f^T*t, gSftntfE-y h 2 9<Djg<frffid#i* 
{1M§$itM«ft5lf , if ol 7 ©ftfNHte^J 
< v-(f n u-* 7©ttf^*S±-rs £t^-5 J; a fc 

2 9©}^ftBtfV-lf ib-^»f^^nl««4 6ft£ 
If, i , >^-n«y^ti:J;5x'-ifaU-^7(Dli^± 

20 «t-5tV-tTaU-^7©aff*l&JfflIT*tSo 

[0 0 6 0] OfC, »<^-?tic!afT 
ffilft»7 0IBWffl?l»t:ot»T, Hi 0Oj£frSiJ»y^5^ 

[0 0 6 1 ] l:t\ &mu$ir b 2 9 0«^ttB*flifl5 

(S 4 1) o 

[0 0 6 2] #iSn#-y h 2 9 cD^fia^ft^lh^ 
30 mftvS/^7?7tf "0" (»^^pT) t 

4*3, *<DmT*Wlft&m±*& (S4 3) . ^10^>y 

h 2 9 oMiWiitiJifS^s ^[f, K6f^Rj 

ftf^t?^*^jt^5^*49JW-rS (S 4 2) „ 
[0 0 6 3] ftfNWWMfcfcftStf (YES) , f^lSR 
2 1 3VMWt*«»9*jft^LT»l(iP#y h 2 9^r 

fcftnsK? h 2 9^Mt5 (S 4 8) o 
40 [0 0 6 4] ftff l^tfjtff ft 5lf (NO) , Slft^ 

tfSfu^ j£fjpI^S)b»*W(ff-r* (S 4 4) o ®mn 

^FflJ77^"0" (^t^«I) fcftO, j&ftMtm6 
^lhLT»P*>y h 2 9*fji±-T« (S 4 8) o 
[0 0 6 5] »ftD4?-y h 2 B^rf^fiti^^A^lhffl 
«Tftl>ft6«f, imn/^nSy? Wl" (/feff 
si) tftO, HUffgP9A^©ii^^ca-JtjM^Rl 

50 fTlgS]g|3 6^|g»lS-a:^tutC, MIC Jy^-uvtlz 



(7) 
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iSjiffffih^fes^s^wwrs (s 4 5) „ 

[0 0 6 6] Jyz-uyt\z&z>Mi®it$i^1$&Z> 
Oft6»f (YES) , jiffaB«»6*f?±LT»»n# 
7h2 9£fftjtf 3 (S 4 8) o Yy£-P<y£{Cj:3 
;£ftfl'iLfntfW&^fc5tf (NO) , Mrlsmrtv*- 

zvTkiimnmmzmmL (S4 6) , wmmQfrzo 

®J^#^tCS^'t^7«^MWrtT-^Tt-§ (S4 

7) 0 

[0 0 6 7] ^>^-a«y^{Cj;5^tTff±^ 
tt, ^KinsHy h 2 go^&gA^^tfa 10 

© t * t > * - d >y * fiiggp 2 8 J; o ^ffifiamap z 4 

[0 0 6 8] tt±©«JJlK:«J;t>, &i&Ptf'y h2 9©8f 

- k? a U- 2 7 jBWfcJflBft 5 fcf , ^>^-D7^t 

"0" £LT£n^pJi:U 
ti\ Sfrft*iH*©fcS £ft, 

G£ffpj) 4 5 mi^/T^y^^ 20 
"0" fcLT*f^*^Bjk:-r«ct3yp#5o 

[0 0 6 9] O^C. Bljtev-tf^U-^3ilj0P/^^- 
* »C»-5 < V - fcT a U- 3? fflWmffi 2 7 ©^MUS 
tf ffig2*Efr3i«Jffll^ 7 ^ - ^ < At2fTSK©j;'f|5 7 ©fflffll 

[0 0 7 0] — P-y^OPaitc-QI/^TBI 1 1 ©-f 

>$—Uy tnmz.M&<4 y*-uy ttilfmz 8© 

[0 0 7 1] -Y^-D-y^H:, iWfflI/*7*-*©>r> 30 

^5-0^-07^77^ "1" fr&frzvmL 

r (S 5 1 ) , &I&P#>y h 2 9«*g^£BtfV- tfa 

y?7H?tf "1" ^4t) (YES) , V-lfalx-^ 
£f$Mg[3 2 7 {C V - fcTa U-^i&ftgitifrfrfcfiS-r 
S (S 5 2) 0 

[0 0 7 2] MIC, ^>^-D«^77W "1" 45 

(S5 3) , V^t!aU-^7*Wfc$$46tf (Y 40 
ES), £fT£±f&ft*j£fiftl»aP2 4t|gi3S-r« (S 
5 4) 0 

[0 0 7 3] W±©«yifc«fc»), ^fjPtf'y h 2 9©Jg 
#fiB^V-tfaU-^®i^pJ^4 6JCfitgf §4 
V-lfaU-^7<D©ff^3b^oTt», 

U- * .'filJSPMSUifP 2 7 t fiSSS « tl, V - tT a U- * 7 © 

if c , x-^tfaU-^7 

*Wftll?zlfa U-^HWW4 6tCjlAL 
<fc?£LTfe. ^ >^-P>v^fcct0^f^±^^ 50 
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tTfljfflap 2 4 icfe&sn, * ©G7.s-cf?it?-s c £a<t* 

[0 0 7 4] ULhCfe 5 IC, &f&D#>y h 2 9 ©Jg^ft 
IStfvri^a 7 0ttilk:jSi;T, !I*tBLftfrJ 
•PHUKS^tv^ea U-2 7&tf^fTffiS!l3P6**Jffll 
TS^A^t, #WlU#<y b 2 9©8ft*»J»-r*C 

[0 0 7 5] LfttfoT, i&BlfiH86 1 ttftmatfy h 

2 9of^n«m4 1 t^t5-&Tf^j«-rntf, *©f&SL 

fc«&Bfit*B6 l«fc!5£i&n#?h2 9©J^feg©«P 
iJ^^tBf Cfcj^T*, *©i&l»IWfcl&-3*, &Kjp 
#>y h 2 9**iJ»-f SCfctfTNfS©-^ TOBU©^* 

ft *b MU^A^S < 4 1> % «H#{&JffiiaiJ*Sf ife p ** -y 
h 2 9fcjlfflt5ftA6©^tHLjig^#tc<l^i^ 

[0 0 7 6] $ft % »tilfB6 1 %f^J*TTntf» J£S© 
ftlBlflM l fcttlfrTSBftosKry h 2 9£Hfjn?£ 
So 4*5, *f&P!fcJ\ 0 2t^Lft«fc-5ft^»P3j;«y h 

p#-y 'r-7>imic&'3rmtt$i&zfcm?z>®m 

P^-y h^tjgfflLTfe«fc^ 0 

[0 0 7 7] Sft, *^©^SSJgg|t*i^T, !S« 
tt2a^LTfi, 01 2 {C^-Tck 3 fc, ^J^ff, CD- 
ROMf^X^ 7P-y tf-xVX^, MtttlftH 
ttcLTI/^^MOxVX^, DVD-ROMf^7^, 

5 fcfl-LTBBRsna t°p ^7A^-^ 7 3 ©iBft^a 

7 4^, *^tta>tr a -*7 l gjft><?T4-«gE1g&H 
7 2 (RAM^-Ff^X^) A^StlSo 
[0 0 7 8] 

ft^ctD^fiis^^L, ^©ji^ffiatewjs-rs 

tteS««!©ttg©*JSIIBrj*S!*ai LT, Slf^gPA^©^ 

f^^atfsjWHijts-Jtftft p >y h <D®mmmi£ 

(f , WSJ4«Sa*fT 5 c 4 < ?I3&©ff^±lp/T{c fetJ s 
[0 0 7 9] $ft, fr^JfRffA^oTt, &W}U#y b 

marnn* < 4 o , lm^a^ < &s c t 
im 2 ] ifwmm^u # -y h ©«i»sB©^(tiMf£« 
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[0 4] *fgB^±tegItt$8fM5!ig^^t-§7D-f- 
[0 7 ] 5 © WBiJO^^tB L£^T 0-<?£ 
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